ЗС7731С PCB Design 


Guide V1.0 


HW PCB 
2015/09/10 


I dbA + ми. ЖЕ. м. ШП, вк. ЖАЗ Им. Ва. ЗУ КРВ SPREADTRUM' 
Doga © байн, 9 көбее See © Geng © Kanes 8 bps © Зоо оде © Kom © ме © eeu 


Reversion History СЗ SPREADTRUM 


Version | Date | owner | мез ||, 


V1.0 2015/09/06 Frankie.Cai First version 


Table of Contents 


Package 

Package size 
Footprint 

Signals distribution 


Common design rules 
Stack up/Common rules 
Vias type/Fan out 
Placement 


High speed design rules 
PDN Design 
DDR/EMMC 


Thermal 


(С 5РВЕАОТВИМ 


КЕ 
WCN-SC2351 


MIPI/USB 


SD/SIM Card 
others 


Package Size Information GR SPREADTRUM 


шавиа. 
cete есектен proprietary то STATSCNpPAr. ану ЧЕ 
«му proHeed, scpt арек eriten conser by ЗТАТЗСНІ 


A' ВАШ. LOCATION 


SrERAARREE* 


У ОРТЮМ. 
РІМ 1 IDENTIFIER | BE CHAMFER, INK MARK, МЕТАШЈЕО 

MARK OR SHINY DOT, MUST BE BUT LOCATED WITHIN ZONE INDICATED 
REFLOW BALL DIAMETER 
COMPLIANT TO ЈЕРЕС МО--211 


NO EXACT VARIATION 


N—SEATING PLANE 


Foot print (СЗ SPREADTRUM 


Pistec ћ 52. ~“ 
* 
оно м Layers» 
оно poste Sade Cancel 
- CNN der Mask T 
CNN 0.2 e Mask T Help 
Add АЖ 
р ter их 
22) 


гуй! [Pad 


Pad sty т 7 
= am "ee 
нос“ 

Pad size relative to dell sce 


Diameter 
ий « d 
ЖАР vet Decal | 
етед Mis 
ум ә Metre 
ment sk 
ff set 


Footprint info: 

1. Ball diameter:0.25mm 

2. Ball pitch:0.4mm 

3. Solder mask opening:0.32mm 


4. Paste mask opening:0.27mm | 
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PCB Layer stack (СЗ SPREADTRUM 
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If need to adjust the thickness, please keep the thickness of PP just adjust 
the thickness of CORE. 


PCB Layer stack (СЗ SPREADTRUM' 
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If need to adjust the thickness, please keep the thickness of PP ‚just adjust 
the thickness of CORE. 


Common Design Rule СЗ SPREADTRUM 


ЕЯ Clearance Rules: Default rules || 


Unit .nmm — — Minimum Recommended Maximum 
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VIA type 


Pad Stack Type Sh.: Sz.: Layer: 
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Decal name: 
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Vias 
Name: 
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© Through © Partial Drill size: 0.1 

Start layer: Slot Parameters 
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ә) 

Епа Іауег: 
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Decal Units 
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д) Metric 


Laser via: Drill 0.1mm 
Diameter 0.25тт 
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Sh.: Sz.: Layer: 


CNN 0.45 «Start» 
CNN 0.45 «Inner Layers» 
CNN 0.45 «End» 


( Preview: 
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[рад size relative to drill size 


Vias 
Name: 
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D Through ©) Partial Drilsize: 0,25 
Start layer: Slot Parameters 
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Inner Layer 2 У 


End layer: 


[Inner Layer 5 “| 


Buried via: Drill 0.25mm 
Diameter 0.45mm 


PCB Fanout GR SPREADTRUM 


The trace of outside two row /column balls routing 
from top layer 


Pass three traces 


PCB Fanout СУЗ SPREADTRUM 


Most of the traces of row /column 3,4,5 balls 
routing in layer2 
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Pass five traces 
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Typical Placement СИЗ SPREADTRUM 
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РОМ Theory Introduction GARSPREADTRUM 


Power Delivery Network provides power for proper operation of the processor. The frequency 
of the processor is up to І СН» or even higher, the core quantity from single core to octa 
cores makes the PDN more and more critical. Generally the PDN includes VRM (Voltage 


Regulation Model), decoupling capacitors, power plane (or trace) and GND plane. 


The purpose of PDN design is to minimize the impedance over the all frequency range. 


The target impedance can be defined as 


7 2 Veippie (max) 
© 508 X Imax 


Vripple(max): the maximum allowed voltage variation for processor 


Imax: the maximum current 


Capacitor Frequency Characteristics (С SPREADTRUM 


A non-ideal capacitor can be modeled by combinations of capacitance, inductance | C 


and resistance. The right figure is the equivalent circuit. i 


"2n LC 


ESL 


Л 


So there is a series resonance frequency: 
and the impedance is minimum at the resonance frequency point. 
In order to decrease the impedance within a frequency band, one can use multi capacitors. 


Multi capacitors can be used to decrease the impedance within a wide frequency band. 


Frequency Response of a typical capacitor Frequency Response of multi capacitors combination 


asti | = ГЖ 
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The black curve is the impedance characteristics of 
the combination 
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РОМ Impedance Distribution (С SPREADTRUM 


PCB design, decoupling capacitors, chip package and chip design will dominate the PDN impedance in 


different frequency range: 

DC-300KHz: the PDN impedance is dominated by PCB and УКМ 

300K-10MHz: the PDN impedance is dominated by PCB and decoupling capacitors 
10М-100МН?: the PDN impedance is dominated by decoupling capacitors and chip package 
100M-1GHz: the PDN impedance is dominated by chip package and chip design 


1G~: the PDN impedance is dominated by chip design only 


Z 


0 300KHz 10MHz 100MHz 1GHz 10GHz 


Note: the impedance distribution is theory value only 


РОМ Critical Path ӨБ ІШІ 


The following figure is the РОМ model considering the parasitic parameters. The Cbuck 


is the DCDC bypass capacitor, Cde is the decoupling capacitor. 


Louck [2 2 L1 


Cbück 


PDN: L1 path + L2 path 
* Ll is the PDN's key path. PDN high frequency impedance is determined by the decoupling capacitors and loop 
effective inductance. So the decoupling capacitors must be located as close to processor power pins as possible. It is 


strong recommended that the decoupling capacitors are placed to the back-side of the power pins. The loop effective 


inductance is proportion to the loop area. 


Best Better Bad 
• L2 and the DC impedance of І, „к dominate PDN DC impedance. 


Stackup GAR SPREADTRUM 


• The adjacent layer to power plane or traces must be a complete GND plane, that can reduce the effective 


inductance of PDN. The recommended stack-up is : 


Layer Stack-Up Thickness(um) Scenario 
1 30 Signal 
| Dielectric 72 
2 30 Signal 
| Dielectric 121 
3 17 GND 
390 
4 17 Power 
Dielectric 121 
5 30 GND 
72 
6 30 Signal 


Note: if need to modify the thickness, prefer to keep the distance between the power plane 


and GND plane, the core thickness can be adjusted. 


Target Impedance (СЗ SPREADTRUM' 


K24,L24,L25,M24,M25,N24,P 

24,P25,R24,T16,T20,T21,T2 

4,U16,U17,U20,U21,U24,V17 V = 1.05v Impedance at 10kHz =0.018 О 
,V20,V21,V24,V25,W17,W20, 39 VDDCORE Каш Cufrani 2A Impedance at 20MHz =0.1 О 
W21,W24,W25,Y17,Y20,Y21, Impedance at 100MHz =0.5 О 
Y25,AA17,AA20,AA21,AA25, 

V16,W16,Y16 
SC7731C 


K17,K20,K21,L18,L17,L20,L2 

1,M20,M19,N16,N17,N20,N2 

1,P16,P17,P20,P21,R17,R20, 
R21 


V = 1.05v Impedance at 10kHz =0.015 О 

VDDARM Ма шт Currant 3A Impedance at 20MHz =0.09 О 
Impedance at 100MHz =0.45 O 

Impedance at 10kHz =0.020 O 

VDDMEM Impedance at 20MHz -0.08 O 
Impedance at 100MHz =0.30 О 


M28,N28,R25,T25,U25,AB28, 
AC28 


ҚАЗ SPREADTRUM 


LX CORE. LX ARM trace must be as The inductor and capacitor must be placed as 
short as possible close as possible 


SC7731C’s GND pins must be ШЙ БН distributed around the pins and use 10 buried holes and 20 
blind holes and connect to the main GND plane using vias directly. 


257, 


VDDARM 


VDDCORE 


VDDCORE &VDDARM L2 Path Design EAR SPREADTRUM' 


The DC resistance of the trace is calculate by the formula: R= Pu 
x 
p is the copper electrical resistivity; L is trace length; W is trace width; H is trace copper thickness. 
Considering the heat factor, the VDDCORE trace width must not be less than 2 mm, VDDARM trace width must 


not be less than 3.5 mm. And these traces can be routed on different layers. 


ээ 


• 
• 
• 
• 
• 
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VDDCORE &VDDARM Via Design (СЗ SPREADTRUM 


> [he minimum number of vias depends on the current load and return-circuit resistance. 

> Typical blind via (0.1/0.25 тт) can be calculated according to 200mA/via 

> Buried via (0.25/0.45mm) can be calculated according to 400mA/via 

>The maximum current ої VDDCORE is about 2A, the maximum current of VDDARM is about ЗА. 


>The blind and buried vias should be uniform distribution, the proportion may be 2:1 


Bad: vias too few Bad: vias too intensive Good 


» [n order to reduce vias' ESL and return-circuit resistance, GND vias should be placed to power vias as 


close as possible, the number of GND vias should be equal to that of power vias at least. 


VDDCORE &VDDARM Decoupling Capacitors Group РВБРВЕАОТВИМ 


Recommended decoupling capacitors group 


Number of different cap 


VDD [маме | 


Note: The package of 0.1uF capacitor should be 0201 and it should be put together 
with 2.2uF and 10uF capacitors. The final decoupling capacitors group:of VDD 


should depend on the real routing and simulation results; 


ГУ SPREADTRUM 


Decoupling capacitors must be placed to power pins as close as possible 
It is optimal to place some decoupling capacitors to backside of power pins 


The decoupling capacitors include at least : : апа 


У У У WV 


If need single-side placement device, VDDARM and VDDCORE’s decoupling capacitors must be as close as 
possible to BB chip. | 


(СЗ $РВЕАОТВИМ` 


Each capacitor terminal must be connected to main GND plane using vias directly, don't share the vias. The power 


vias should be close to GND vias to reduce the loop inductance. 


€ Power Trace ^ @ Power Trace n 
ч Р 
P 
О 
GND Plane GND Plane 
Good Bad 
The trace width must satisfy the requirement and the SC7731C chip GND pins must connect to main 
adjacent layer must be integrated GND plane. GND plane with vias, the number of vias is not less 


20 blind vias and 10 buried vias. 


.M 


VDDARM 


х 


VDDARM 


VDDCORE 


VDDCORE 


МОРАСМ, УВЫ. ге 
in layer 5. and 
б is ground: 


ИЗ SPREADTRUM 


L1 trace determines the value of high frequency impedance, the Zin can be defined as: 
Z,, = Z (ап(8 *1) 
20 is characteristic impedance mainly depended on the width and the distance between GND; / 15 L1 length; p is 
phase-shift constant. 
From the equation we can see high frequency impedance and 1.1 trace Length are linear approximation. The 
shorter L1 trace, the smaller the high frequency impedance. The impedance is proportional to Zp, which is 
mainly depended on the width and the distance between GND. So we strongly recommend to keep the 


integrated GND below and above the 1.1 trace and as close as possible. 


дачи niv. 


VDDCOR 


Layer 2 Layer 5 Layer 6 


0) 5РВЕАО 


The MCP should be placed to SC7731C as close as possible, we recommend to refer to the 


relative position figure shown as below. the distance between them should less than 2mm. 


СЗ SPREADTRUM 


1. Power plane for VDDMEM is mandatory, the plane must cover all LPDDRx signals and SC7731C’s 
M28,N28,R25,T25,U25,AB28,A C28 pins. 

2. The power plane must have a integrated reference ground plane and the distance between them is as near as possible. 

3. Power vias and GND vias must be rectangular distribution, the proportion is at least 1:1, the GND vias must be 
close to power vias in order to reduce loop inductance. 


4. Atleast use 6 buried holes or through holes to connect power plane to SC7731C. 


LJ 
Ормо vias 


VDDMEM Power Design GPE SPREADTRUM 


Cmem 


1. ІЛ is the critical path, so the L1 trace must be as short as possible 


2. 1.2 trace width must be not less than 1mm 


3. Cmem is key decoupling capacitor and must get close to the power pins of SC7731C, the capacitors 


combination at least is a 10uF,a 4.706, а ШЕ and a O.1uF. 


GN 5РВЕАОТРИМ 


> Сеш should be uniformly distributed around Power plane 


Top layer Bottom layer 


Each capacitor terminal must be connected to power plane and GND plane by vias directly, the proportion 


between buried holes and blind holes 15 1:2 


Power Trace m @ Power Trace № 


GND Plane 


Good 


VBAT Power Design KR SPREADTRUM 


1. There should be a 10ЏЕ capacitor close to PMU; 
2. VBAT should meet the rule of star-topology line from VBAT CON; 
3. Don’t connect the VBAT ОКУ pins to others VBAT pins. 


РОМ Analysis EAR SPREADTRUM 


Take VDDARM for example: 
The red line is target impedance and blue line is the current impedance as shown in the figure ; 


The simulation curve must below the target impedance; 


VDDARM Z VDDARM Z 
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з 2 1 o 1 2 з 2 o 
10 10 10 10 10 10 10 10 10 10 10 10 
MHz 
blue line is the current impedance 


MHz 
blue line is the current impedance 
red line is target impedance 


red line is target impedance 


PI Simulation Results of Reference Phone (1) КУД SPREADTRUM 
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PI Simulation Results of Reference Phone (2) КУД SPREADTRUM 
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blue line is the current impedance 
red line is target impedance 
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PI Simulation Results of Reference Phone (3) EAR SPREADTRUM 


VBAT DRVZ 
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MHz 
blue line is the current impedance 
red line is target impedance 


SC7731C LPDDR2/3 Ball List 


Signal Name Type 
EMDQ[0:31] ә) 
ЕМООМ[0:3] О 


EMDQS[0:3]//EMDQSN[_ 10 
0:3] 


ЕМА(0:9) О 
EMCKEO/EMCSN[0:1] о 
/EMODT 

EMCLKDP/EMCLKDM О 
VDDMEM Power 


VREFDQ. VREFCA Power 


Number 


32 
4 
8 


10 
4 


44 


Description 


Bi-directional data bus 
Output Data Mask 


Data Strobe(Bi- 
directional ,Differential) 


Command/Address output 


Clock Enalble/Chip Select 


Output Clock(Differential) 


Provide IO power For LPDDR3 
interface 


Provide reference Power For 
LPDDR3 


EAR SPREADTRUM 


Grouping 


DQ 


CA 


POWER 


SC7731C LPDDR2/3 can support high speed data гаје, PCB layout will be critical to SI, so 
itis strong recommended to comply with spreadtrum's high speed signal layout rule. 


МСР Placement Recommendation 


ДУЗ SPREADTRUM 


The MCP should be placed close to SC7731C as possible , the distance 
between them should less than 2mm. 


эр 


| i" Е 


[1 
обі 


Common PCB Design Guidelines For LPDDR3  ризерведотвим: 


LPDDR3 common layout rule: 

1: Below SC7731C the route can follow 3mil/3mil rule; out of SC7731C „гасе 
should be placed as far as possible 

2: Don't overlap layer signals. Orthogonality or interleave is preferred 

3: Keep the same and solid reference.plane above and below signals, the GND 
plane is preferred. the thickness between the signal and reference plane is as 
short as possible. 

4: Shorten the length of the traces. 


үү W Ww W W W WwW W М М М М М 
4-?-4-Р-4-4-94-4-4--4-4-4--40-)4-94--4--4--4- 4-9 
L1 Ең ше Сс! ШЕ ПІ шо = M ши 


ОО guide lines: KA SPREADTRUM 


Signal name Discription 

ра[0:7]. DMO ByteO, Data Мазко 
DQ[8:15]. DM1 Byte1,Data Mask1 
DQ[16:23]. DM2 Byte2, Data Mask2 
DQ[24:31]. DM3 Byte3, Data Mask3 


Route requirement: 

1). DQ/DM traces are mainly 
placed in L1/L2, each DQ/DM trace 
should be shielded by GND trace. 
2). No need to maintain equal 
length for each byte trace any 
more, and no need to do 
impendence control, just let the 
traces as short as possible. 

3) GND lines in L1 and L2 need to 
be connected together though Via 
at both ends. 

4) If possible, keep the Layer3 
GND plane integrity especially. for 
4 layer stack-up. 


L1 L2 


CLK/DQS guide lines: СИЗ SPREADTRUM 


Assign the CLK/DOS signals on Layer3 or Layer4 to all stack-up struction 


EMCLKDP/EMCLKDM: 

1) Comply with the differential route rule, the length 
difference is no more than +/-0.5mm; 

2) Ensure that EMCLK and EMCLKDM keep parallel wiring; 
3) keep the GND traces or plane around them; 

4) make sure that the L3 and L5 ground plane keep 
integrity for 6 layer stack-up. 


005 and РОЗМ: 

1) keep the length difference within +/0.5 тит, 

2) keep the traces symmetric 

3) keep the distance of space between differential pairs 
constant over the entire length of the traces 

4) Assign the GND around the differential pairs 


CA guide lines: СИЗ SPREADTRUM 


Signal name Discrlpition 44 94 44 4 4 

- Ll | | 
СА[9:0] Command /Address input We AW WE We NN CA/CKE/CS 
СКЕО/1 CLK enable 
CSO/1 Chip select 


Route requirement: 

1). CA/CKE/CS traces are mainly 
placed in L1/L2, each trace should 
be shielded by GND trace. 


2). No need to maintain equal length 
for CA traces any more, and no more 
to do impendence control, just let 
the traces as short as possible. 


3) GND lines in L1 and L2 need to be 
connected together though Vias at 
both ends. 


4) If possible, keep the Layer3 GND 
plane integrity especially for 4 layer 
stack-up. 


РСВ Design Guidelines For Power Plane KA SPREADTRUM 


1, Power plane for VDDMEM is mandatory , ЕЕ 
the plane must cover all LPDDR3 signals 


and SC7731C' s N28, M28,AB28,AC28, 
T25,R25,U25 pins 


2 , Power vias and GND vias must be | 
rectangular distribution, the via ratio of SON 
power and ground is at least 1:1, по NM 
the GND vias must close to power vias 


in order to reduce loop inductance , 


3. Use at least 8 blind vias and 4 buried vias 
to connect power plane to SC7731C' s 


N28 , M28,AB28,AC28,T25,R25,U25 pins EST 
NM 


PCB Design Guidelines For Power Plane KZ SPREADTRUM 


Keep a whole GND plane below or above the power plane, the distance between 
this two planes should be as short as possible. The recommended stack-up as 


follows: 
Layer Thickness(um) Scenario | Scenario ll Thickness(um) Scenario | Scenario || 

L1 30 Signal Signal Signal Signal 
72 

12 30 Signal Signal Signal Signal 
78 

E 17 GND GND GND GND 
200 

L4 17 Signal Signal Signal 
72 

ке 17 GND GND Power 
200 

L6 17 Power Signal GND 
78 

L7 30 Signal Power Good 
72 

Бі 30 GND GND 

Not 
Good 
Good 


РСВ Design Guidelines For LPDDR3 РОМ (С SPREADTRUM 


5С7731С 
АВВ 


1, Green trace width must бе no less than 1mm 
2, Cdeis key decoupling capacitors, the capacitors combination at least is 
a 10uF,a 2.2uF,four O.1uF : 
1) dual-side placement: 
Strong recommend to place two O.1uF capacitors back-side SC7731C power pins, two O.1uF 


capacitors between SC7731C and LPDDR3. 


2) singe-side placement: 
at least place two O.1uF capacitors between SC7731C and LPDDR3, the other capacitors 


loacate around the power plane 


РСВ Design Guidelines For ЕММС (С SPREADTRUM 


SC7731C EMMC operation mode is 200MHz DDR , the pcb 
design requirments as follows: 


1, EMMC CLK must be shielding by GND , far away the 
emmc data[0:7] 

2, Below or above the emmc bus must be a whole reference 
plane 

3, EMCC VDDI bypass capacitors must close to VDDI pin as 
possilbe 

4, Keep the same length of emmc net, the maximum length 
difference is no more than +/-5mm 


РСВ Design Guidelines For LPDDR3 РОМ K^ SPREADTRUM 


Each capacitor terminal must be connected to power plane and GND 
plane by vias directly,Don't share vias,the GND vias should close to 
power vias as possible, The proportion of blind and buried vias must be 
at least 2:1. 


Є Power Trace > m Co Power Trace || 
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(С 5РВЕАОТВИМ 


КЕ 
WCN-SC2351 


MIPI/USB 


SD/SIM Card 
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Placement Consideration СУ SPREADTRUM 


1. Components’ main heat is distributed by РСВ, it’ s 
significant to ensure PCB within good thermal 
solution. 

2. Placing heating source or sensitive components too 


close together on the PCB can greatly compromise 


the design from a thermal perspective. 


3.The PCB placement distance between heating source 
and sensitive components must be determined from 
the results of phone level thermal simulation. 

4. Below components placement should greatly follow 
the rules as picture tells : 

Main thermal source components: PA, Processor, PMU, 
Charger IC. 


Main thermal sensitive components: Crystal, Battery. 
PA PMU PMU Crystal 


PA PMU 


Trace And Via (СЗ 5РВЕАОТВИМ' 


1. Vias material is very important. Solid copper is 


better than paste. 


Stacked vias are better than staggered vias. 


2. Vias should go to a large radiating plane for better 


heat dissipation spreadly for BB. 


21: d 


sues 


^ 


- HF 
FS rest ро. [aem 
3. Vias in the PA ground pad are very important. Use | Vias in m the BB ground pad 


as many as you can. Stacked vias to the 


ы 


ground рад is best. 


Vias in the PA ground pad 


Thermal Additional Consideration (С SPREADTRUM 


For main heating source(BB and РА), connect all GND balls instead of 


non-connect, helps to lower component temperature. 


ze КНЫН ИН | В vd m 


GND Balls Non-Connected GND Ва 5 Соппесїеа 


Thermal Additional Consideration (С 5РВЕАОТВИМ' 


Charging IC 

1. Linear Charging IC’ s efficiency is lower than switch Charging, which 
means Linear Charging IC will generate great thermal power with big 
current charging. When 5V-0.7mA is chosen, thermal power is about 1W, 
while 5V-1A is chosen, thermal power would be 1.4W. 

2. When linear Charging IC chosen, big copper ground for heating 
spreading is highly required. 

TCXO 

1. TCXO require stable working condition, highly sensitive to thermal 
source. Which will cause clock output unstable, keep 3mm away from any 


heating source . 


2. To guarantee TCXO performance, keep GND 0.5mm away from TCXO. 


Thermal material (СЗ SPREADTRUM 


Thermal Interface material Housing 
1. Thermal Interface Material(TIM) is х c ШИ 
aways used between IC and Shielding, 
which could greatly improve IC thermal 
condition. мя 
2. For main heating source(BB & РА), 
TIM is highly required to input for \ Am Й 
thermal safety insurance. 
Graphite sheet attachment Antenna —— Craphile. ^ Housing 


1. Graphite has high thermal х 

conductivity at in-plan derection, up to 

1800МУ/СС-М) better than any metal. 

2. Graphite has good electrical Antenna. | | Graphite | Housing 


performance, be mind to keep at least М 
3mm away from antenna. 


Shielding Case CPU or PA TIM LCD LCD Frame 


Graphite 


Thermal control—Software management model фивсрведутвим: 


PCB Thermal sensor Housing 


1. Thermistor placed on РСВ is used for ШЕШ. [mm 
thermal proction algrithm, which need to «es “ава Y 


keep 10mm away from heating source. 


2. The PCB thermistor on battery is used 
to protect battery. 


For the Thermal protection algrithm, PLS refer 
to Doc. (Spreadtrum Thermal Control 
Guide) 
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ER SPREADTRUM 


RTC 


ЮМ) 


Crvstal placement 
close to SC7731C, L2 
should be Ground. 
L1 should shielding 
with ground. 


(СЗ $РВЕАОТВИМ` 


Power 


» LDO bypass capacitors 
should place close to pin- 
out of baseband 

» The GND pin of bypass 
capacitors should have 
vias to ground plane 


ГЕИ [LIE 


ЕММС CLK 
EM 


Ромег -МВАТ ҚАЗ SPREADTRUM 


> bypass capacitors should place 
close to BaseBand 


» The GND pin of bypass capacitors 
should have vias to ground plane Ш ши 


E 
| А 


0603- Hi : 
SCH XI NL В 


K^ JSPREAD 


1. VBTADRV 282%: АВАТ СОМ БЕ 2 -- 
У 5mm} X 3E 24-- -- ЫЛ УВАТ 
ОВУ PINAR 


2. УВАТЕЛЕ АНЕ. АВАТ CON EZ 28 4 
їй —1.5тт?ў x ЈЕ Z£--- --- Fr Ab 


Hefe 90826 
VBATDRV | 


VBAT CON 


1. VBTADRV 28/5: ЗЕТВВ КРМ) 
des Fr АРАЛА ДЕНА 
2. УВАТНИ ЛЭ: SEU BBS Fr EX 
PMU Fr Ab — ЕН 


K^ SPREAD 


VBATAUD,VBATCG,VBATPA, VBATA, VBATD traces can be connected together to related caps, Don't 
connect to VBATDRV before caps. 


At least have one capacitor (2 4.7uf )must close to 
VBTADRV Pins ; it's very important !!! 

The Gnd pin of capacitor must have vias to GND plane 
VBATDRV Trace Width 21.5mm 


VBATAUD+VBATCG+VBATA+VBATD+VBATPA Traces can be 
connected together to Related CAPS ; 
Trace Width 21mm 


Power (С SPREADTRUM 


The trace width ( FLASH ІВ): 
at least 0.5mm. 


The trace width ( VIE-CTRL, | 
КРЕЕБ_СТВ\ г atleast 
0.15 пит. m 


(С 5РВЕАОТВИМ 


FUEL GUAGE КИЗ SPREADTRUM 


И = = Тће trace routec in 
‘Ca 3 middle inher, routed 


in differential 
sianals. . The pad 
and trace keep 
away form the 
ground. The trace 
width:0.1mm 


Components 
close to 
Battery 


Add more vias 
to system 
Ground | 


If routed in L1, should add 
big copper. If routed in 
other layers ,should add 
more vias to Battery 
Ground 


(С $РВЕАОТВИМ` 


(2 
Ж. .. __=—= _ а= a | 
” 


| я а. ( UN 
WAY 
(12 ЈЕ 


- 


(СЗ $РВЕАОТВИМ` 


m = 
Lu 


| 
ей 


|- 


mijm 


ЕСТ 
E и 1 


ДУЗ SPREADTRUM 


1. The MICBIAS,AUXMICBIAS, 
HEADMICBIAS trace width should be 
0.15mm. 

2. The MICBIAS,AUXMICBIAS, 
HEADMICBIAS trace should be protected 
by ground. 

3.The VCOM trace width should be 0.1mm. 


(С $РВЕАОТВИМ` 


13103 


- : te 


CON-SPRING-21-111-00200-2 


13104 


• 5 аи 


CON-SPRING-21-111-00200-2 


vonva" 


ШИЛ | "б Вч ња - ee 
- 9?» Ф а A . 


V 


шаа 


VODCAMA 
VDDCAMCORE % a p WP AUT VODCAMCORE 
Ш 00 ~ А чи ИП ыш 
Шинэ 4 морсама 


Чаш Ти Зи УООСАМ СОВЕ 


VOOCAMIO 100САМ0/ 


69 


Audio 


Close to BB 


Close to SC7731C 


1.The trace (РА OUTP/N) 
width should be at least 
0.5mm. 
2.Laser vias : 2 

buried vias : 1 


Audio 


| DEA СІ. 


1.HP L&HP R,HP. GDRO 


 L&HP GDRO Rare 


stereo signal, not 
differential, should be 
proteced alone. 

2.The trace width should 
be О15тт 

3.AIL AND AIR are stereo 
signal, not differential, 
should be proteced 
alone. 


КРУЗ SPREADTRUM 


(СЗ $РВЕАОТВИМ` 


| SPREADTRUM 
Audio ий 


Close: to: BB 


дер. юса CH 


1K resistors of МІС ,AUXMIC should close 
to SC7731C 


| SPREADTRUM 
Audio ий 


The MIC ,AUXMIC and 
headMIC trace width 
should be 0.1тт 


(С $РВЕАОТВИМ` 


(С $РВЕАОТВИМ` 


2AQQCAMA ЗАМА 


ДУЗ SPREADTRUM 


The Ground Pins of TVS, Cap and Bead should be 
connected together then to main Ground directly 


Adis (С 5РВЕАОТВИМ 


Via to Мат Gnd 
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RF Design Guide 
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RF Design Guide КУ) 5РВЕ 


Duplexer/SAW /RX 
matching 
Components should 
be placed closed to 
5835335 


j 14} А 2) Ne m : 


Add more GND VIA to increase isolation between TX and RX 


ADTRUM 


For 4 
layer 
PCB E2 
under RX 
before 
SAW 
should be 
ground;for 
6 layer 
PCB,L2 
under the 
RX before 
SAW 
should be 
keep 
ground 
out, L3 
should be 
ground . 


j 


y 


3G Duplexer trace САЗ SPREADTRUM 


ч 


ужа 


О Add ground holes under 
3G duplexer as more as 
possible, and keep the 
integrity of ground 


Ч RX traces should avoid 
interfered by TX and Ant 
trace. The 

Recommended traces is 

like the picture 


p 


(СЗ $РВЕАОТВИМ` 


жара. 
{eL ре й. 
=> Bis 
сн Дини нь, 
УН БРЕ ЈЕ “~ 
Үд речи при м 
ої КУ | 
==, | 


Left pic there is some ground trace/via issue compared with 
right pic, ground vias should be sufficient and Tx/Rx/Ant line 
should be shielding by ground trace. 


(С $РАЕАОТВИМ` 


Left pic there is component placement issue, matching components should 
be placed closely to duplexer , otherwise is will affect RF performance, the 
placement of right pic is more better. 


RF Design Guide СИЗ SPREADTRUM' 


Rem жасақ 


nizad 


B Ра i 


RF Design Guide (СЗ SPREADTRUM 


> LVDS,RAMP traces should be protected by ground all around. 


(С $РВЕАОТВИМ` 


М 


2 = ===> === DR 
е a 5 
D^ | » - S 
AS: NS 


RF Design Guide (С SPREADTRUM 


SPI has 26M clk , the trace 
should be protected by 
ground. 


RF Design Guide (С SPREADTRUM 


Є Capacitors close to РА 
7 Power(VBAT) input Pin | 


НЕГ ш iat 


Capacitors close to РА 
Power( VWPA) input Pin | 


= 
=> 
= 


= 


RF Design Guide СИЗ SPREADTRUM 


VDDWPA trace width 
0.8mm, Моге than2 | 
buried vias, 4 laser vies ' 


WVBAT trace 


wich оз 8 


Place enough GND VIA 
under РА ,transcerver | 


VBAT for TD PA 

width 2mm. More 
than 4 buried vias, | 
8 laser vias 


26M Crystal СУЗ SPREADTRUM 


Т 
GO 


BT,WIFLFM,GPS(2351) (С SPREADTRUM 


BT,WIFLFM,GPS(2351) KA B SPREADTRUM 


TCXO Layout : 

1/ Би UE EBS-ERERVIRI5mmL 
Е, ХЕ ЕМЕКЕРА, АР, РМІС, 
Charger ІС 

2/ XT. п Ё (026), Хива | п-1 
E, EREBBOTIBIGND ; ESAS 
"Кир | п-2, 

3/ ТСХОйШСоппесїїмїїу , Transceiver 
НЕЕ : D2 > 2.5MM 

4/ ТСХО# ЕЕ , PRT BS 
(SS4GND 

5/ ТСХО бМмр 0.1 , Е 
KEAF10mm , ЗЕ /СоппесНуйу 
avTransceivertsGND pin КАНУА, 
E, ЕЕЩКЕЕР OUT, EJ&IEIGND 
SET. 

ВЕКА МОРЕ 

т 26M с\оск@ 8] Е RAG 
7/ TCXO #42 5 8 35928026М clock 
ВЕРА < 5cm 

8/ ТСХОЯЕЕЕ аА, PARA 
де0.5тт ДЕ, МЕНЕЕ >0.25 


mm 


4 Layers TCXO Layout Recommendations 


Keep the TCXO » 10 mm away from PAs 
" Component 


ш Keep-out region 


Metal 


03 (ТСХО GND trace length ) 


Via 


« 4mil trace 


01>0.25 mm 


D2 »2.5mm 


D3» 10mm 


For 4 layers PCB, it can use meander line to achieve 03 (TCXO-GND trace) > 10 mm 


BT, WIFI,FM,GPS(2351) міцна 


GPS ВЕ: 50 ohm Impedance 


ыыы а 


BT,WIFI RF: 50 ohm 
Impedance 


BT,WIFLFM,GPS(2351) (С SPREADTRUM 


> a mee 
- ЧЇ 79 


СУ SPREADTRUM 
BT,WIFLFM,GPS(2351) 


ч) <=) 


Bad Examples of GPS RF Trace Layout КУД SPREADTRUM 


» GPSfrond LNA should be placed close to GPS antenna, 


» If GPS/wifi/bt or other Rf trace change the layer , ground via should be 
added near the signal via , otherwise there is additional insert loss 0.5~1dB 


Bad Examples of GPS RF Trace Layout EAR SPREADTRUM 


» GPSRF should be protected by ground line, otherwise GPS performance 
will be worse. 


Far trace РА 
Should be prétected f 
by ground ine, 


Bad Examples of GPS RF Trace Layout КУД SPREADTRUM 


» As to GPS/WIFI/BT co-antenna project, diplexer route should refer to 
WCDMA diplexer: wifi/BT ТАХ. GPS line and antenna line should be 
divided by ground trace. 


Bad 


Bad Examples of GPS КЕ Trace Layout СУЗ SPREADTRUM 


Bad Examples of GPS RF Trace Layout 


552) 


» GPS/WIFI/B 
T/FM traces 
are very close 
even thouth 
there is ground 
trace between 
them, GPS is 
affect by 
Wifi/BT tx. 


» GPS trace 


should far 
away from 
wifi/bt trace. 


K^ $РВЕАОТВИМ` 
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> USB signals should be routed as 
differential signal, and protected by 
the ground all around. 

» USB traces should first cross the ESD 
component meanwhile the ground 
pin of the ESD component should 
vias to the main ground 

» USBtraces should be controlled 
with DIFF 90оһт impedance. 


K^ $РВЕАОТВИМ` 


Sensor б SPREADTRUM 


The Sensor clock —МСЕК, 
should be protected by the 
ground around. 


хааг: 


Ж У 46 


МРТ Sensor GE SPREADTRUM 


41% 15) 


105 


КЕЗ 5РВЕАО 


1051 DATAPO | MDST- РАТАО В. 


1051 СІКР = MDSI- ЧК. Р] 
DSI CEN | > Мзгакм. о ШОЛ 


1.MIPI ЕСМ is differential 
trace, the trace should Differential 100 ohm 
be protected all around. Impedance 
2.The trace should control 
the equal length , in 
lane <0.5тт ; lane to 
lane x2mm 


81118905 
81118408 


LCM BL СУ SPREADTRUM 


Components close to LCM connector. Put the 
components to the shielding can is better. 


L2 under inductor 


should be 
ground 


The trace width of 
LED+/- should be 


The trace length of VBAT 
should be as short as 
possible, 

the wider the better 


SDIO GR SPREADTRUM 


1.80100 close to BB 

2.The trace of SDIO should be 
routed together, keep away from 
other signals . 

3.SD0_CLKO should be shielding 
with GND . 


= 
= 
ec 
= 
= 
er Ш 
ым > 
ec = 
[= Ж - 
ст 
—7 =, O 
GEG; = 
Oo 
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СНАВОЕВ ӨБ ІШІ) 


Power trace width > 1mm 


1.VBAT SENSE and ISENSE 
routed as differential signal 
2.R6101 close to the VBAT CON 


CHARGER ӨБ ІШІ! 


06102 need big copper to 
heat dissipation 


Power trace width > 1mm 


(С $РВЕАОТВИМ` 


Ground 


» GND PAD should have VIAS to main GROUND layer 


» Copper method : thermal PAD 


not flood over 


J 


есе 
С... 


(С $РВЕАОТВИМ` 


Ground 


> Copper method : thermal PAD , not flood over 


АУАДЫ 


ау 1 ГЭР d 


До 


(СЗ $РВЕАОТВИМ` 


Ground 


Recommend 


Best 
Ш 
ын NEN ши. 
5 


Better 
БЕ ши ІШІ 


ын Ша тш! 
~ ЕЕЕ Ба 


(С $РВЕАОТВИМ` 


Good 
Б EH L-1 


Em ШИ кш! 
Га ши 


сг 


ын БЕ шап. 
мы 


EMI and ESD ӨБ ІШІ)! 


> Avoid routing long traces at the surface layers without shielding 
case. 

»The traces should firstly connect to the ESD components ,then to 
the signal PAD. 

»The ground pins of ESD components should have vias to main 
ground layer 


ШТ 


; 
| 


4444 


(4.44 


LATI MA 11414 


THANK YOU! 


